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MPI_Init (ID_MASTER, "C:¥¥test_c.txt”);
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{
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mpi_c_fortran mpi_c_module.for mpi_f_func.for
mpi_generic.for
MPI_c
use MP1_DEFINE
Fortran MPI1_c
( 5-8)
. gample_mactor § - Microsoft Vieual Gos - [SAMPLE MASTCR F.020 =]
B 7 EBRE BT BAD MME ERE D 20T A =] ]
B FHP fmR D T Bl & G lest rank =] w4 | E O &2 B )
I i | ~lla R i
= subrout ine RECY_TESTIC) E'
- [ sample_master 1 93; 1 Halws
= ki iy
& mainl _ir_rc_-_I._: t_mrr':
irteger 1 i, A L
irteger :: rErr | BLE
irdeger oz b (2000) I
irteger :: status(MPI_STATUE_SIZE)
irteger 11 nSize
.i‘r_.'.—'.g=r.|:ﬁr.1m=1=r i RFile = 10
:':;—::r.frFul-l. file = "s_logf. .tk ™)
cal | WP1_Comm_Size(WF [_OOMM_WORLD, rSize. rErr)
weite(x,) "ZERE"
do izl, nSize-1
call H:I‘l Rmvil_.auf_. 1000, WPI_INTEGER. . MPI_ANY_TAG. WFI
-I:Ghslll.l'leﬂr ] FileViewr J‘_I | TR EMETT S _Inl'l
L5 1051 ¥l
5-8 MPI_DEFINE Ea1—ILD{EMA
5.4 C+H®D
% 5-1 WPI_c TR AL RIS (C++FA)
MPI
bool MPI_Init(int argec, charx argv[])
void MPI_Finalize()
boo!| MPI_Comm_size (MP|_Comm comm = MP|_COMM_WORLD, int *nSize)
boo!| MPI_Comm_rank (MP|_Comm comm = MP|_COMM_WORLD, int *nRank)
SPACE
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int MP1_Send (const void *pBuf, int nCount, MPI|_Datatype type, int
nDest, int nTag = MP1_ANY TAG, MPI_Comm comm = MP|_COMM_WORLD)

int MPI_Bcast (void* pBuf, int nCount, MPI_Datatype type, int nRoot,
MP1_Comm comm = MPI_COMM_WORLD)

int MPI_Recv (void *pBuf, int nCount, MPI_Datatype type, int nSource
int nTag = MP|_ANY_TAG, MPI _Comm comm = MPI|_COMM_WORLD,
MP| Status *pStatus = TEMP_STATUS)

double MPI_Wtime (int num = 0)

MPI

bool cMPI_Init(int nID, const char* szParam)
10 int cMPI_Send(const void *pBuf, int nSize, int nDest)
11 int cMPI_Recv (void *pBuf, int nSize, int nSource)

12 int get_size(int nCount, MPI_Datatype type)
13 int get_range_s (int nlID)

14 int get_range_e(int nlID)

15 void time_log(const char* szFile)

5.4.1 C++AA WPI
MPI_c  C++ B %
MPI
1) W HEDHIEREFAEK
bool MPI_Init(int argc, charx argv[])
mpi_c
argc
argv
true
bool false
mpi_c
MPI_Init()
Manual of distributed parallel processing system for dynamic analysis SPACE
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master:
Slave :
ID
ID
ID
PC mpi_c
3.4
sf3_slave.exe
Dimesnion8200-2 0 230
Dimension8100 231 330
Dimension8100 330 400
Dimension8200-1 401 500
2) AFANEER T REE
void MPI_Finalize(void)
MPI
mpi_c
// MP1_Init & MPI_Finalize ®{&AHI
#include “mpi_c.h”
#include <iostream. h>
int main(int argc, charx argv[])
{
if(MPI_Init(arge, argv) == false)
{
cout << "H#IEAMEIZKRBEALE L= <K endl;
return -1;
}
MP1_Finalize();
return 0;
]
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MPI c
3) RIS
bool MPI_Comm_size (MP|_Comm comm = MP|_COMM_WORLD, int *nSize)
comm [ 1
nSize
bool true
4) FERIVSEAH
bool MPI_Gomm_rank (MP1_Comm comm = MP|_COMM_WORLD, int *nRank)
mpi_c
comm [ ]
nRank
bool true

int nSize;

int nRank;
MP|_Comm_size (MP1_COMM_WORLD, &nSize);

cout K "£7OERAHIL" << nSize K endl;
MP1_Comm_rank (MP1_COMM_WORLD, &nRank;
cout <K "BHRDZ 2 I1E” << nRank << endl;

5) T—2FERABEH
int MPI_Send (const void *pBuf, int nCount, MPI_Datatype type, int
nDest, int nTag = MPI_ANY TAG, MPI_Comm comm = MPI_COMM_WORLD)

pBuf
nCount

type ( 5.4.3 5-3 )
nDest

nTag ( ) = ID_ANY_TAG
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comm

( ) = MPI_COMM_WORLD

int

int nRet;

double data[1000];

// D=3 I T—2%#ET D

nRet = MPI|_Send (&data, 1000, MPI_DOUBLE, 3, MPI_ANY_TAG, MPI_COMM_WORLD) ;
if(nRet 1= get_size (1000, MPI_DOUBLE)) cout << "3%{E4%BX” << endl;

6) T—HXERABK

int MPI_Bcast (void* pBuf, int nCount, MP|_Datatype type, int nRoof
MP1_Comm comm = MP|_COMM_WORLD)

pBuf
nCount
type ( 5.4.3 5-3 )
nRoot
comm ( ) = MPI_COMM_WORLD
int nSize
MPI_Bcast() MP1_Bcast()
MP1_Recv

// WP|_Bcast o {&FA45I

int nRet;

double data[1000];

// —BEEETo5E

nRet = MP|_Bcast (&data, 1000, MPI_DOUBLE, 0, MPI|_COMM_WORLD) ;
if(nRet = get_size (1000, MPI_DOUBLE))cout << "#EZ{ELBL” << endl;

// WP|_Send, MP|_Recv THRAL-15&
int nRank;

int nSize;

int nRet;

double data[1000];

MP1_Comm_size (MPI_COMM_WORLD, nSize):
MP1_Comm_rank (MP1_COMM_WORLD, nRank) ;
if (NRank == 0)
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{

J

(]

{

J

for (int i=0, i < nSize; i++)

{
nRet = MPI_Send (&data, 1000, MPI_DOUBLE, 0O, MPI_ANY_TAG, MPI_COMM_WORLD) ;

]
|se

nRet = MPI_Recv (&data, 1000, MP|_DOUBLE
0, MPI_ANY_TAG, MPI_COMM_WORLD,&status);

f(nRet = get_size (1000, MPI_DOUBLE))cout << “#£SZ{E%kB” << endl;

7) T RERBHY

int MPI_Recv (void *pBuf, int nCount, MP|_Datatype type, int nSourd
int nTag = MP|_ANY_TAG, MPI_Comm comm = MP|_COMM_WOR

MPI_Status *pStatus = TEMP_STATUS)

pBuf

nCount

type

nSource

nTag

( ) = ID_ANY_TAG

comm

( ) = MPI_COMM_WORLD

pStatus

int

MPI_Status: count ZELET—2DOERK

MP1_SOURCE = Z{ETTDZ >
MP1_TAG = RELET—204%Y
MPI_ERROR = R{ELF-T—2ICETHIT5—IE

int nRet;

double data[1000];
MPI_STATUS status;

/] D=0 T—2%EZETH
nRet = MP1_Recv (&data, 1000, MP1_DOUBLE, O, MP1_ANY_TAG, MP1_COMM_WORLD, &status) ;

if (nRet != get size (1000, MPI_DOUBLE))
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cout << "RELRM” <K endl;

cout << A% << status. count << "5 %" << status. MP1_SOURCE
K "B YY" KL status. MPI_TAG << “T5—" << status. MP|_DRROR
< endl;

8) FrifFtAIMEK

double MPI_Wtime (int num = 0)

MAX_TIMER(mpi_c.h )
num © MAX_TIMER-1 )
( )
double 0, 1
double nTimel, nTime2;
int nSum;
nSum = 0;
nTimel=nTime2=0;
MPI_Wtime(); // EHiRIEANA
for (int i=0; i < 100000; i++)
{
MPI_Wtime(1);
nSum *= i;

nTime2 = MPI_Wtime(1);
}
nTimel = MPI_Wtime();
cout << "£{REFRT:” << nTimel << “#=:" << nTime2 << endl;

9) C++/R4isR MP| Ba%L : #)AAREBIH

bool cMPI_Init(int nID, const char* szParam)

mpi_c
nlD ID
szParam master:
slave: ID ( )
bool false
mpi_c
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MPI c
master:
Slave :
ID
ID
ID
PC mpi_c

#include “mpi_c.h”
#include <iostream. h>
int main()

char szPass[] = "C:¥¥test. txt”;
if(cMPI_Init (0, szPass) == false)

cout << "#IHAEICKRBERLFEL =" < endl;
return -1;

}
MPI_Finalize();
return 0;

10) CHAILIRMNPI % . T—2XERER

int cMPIl_Send (const void *pBuf, int nSize, int nDest)

pBuf

nSize (sizeof

nDest

int

int nRet;

double data[1000];

// DB T—REHEET D

nRet = cMPI_Send (&data, sizeof (data), 3):
if(nRet 1= sizeof (data))

cout << "EFRM” << endl;

11) C+ALIRNPI % - T—2 RERBER

int cMPl_Recv (void *pBuf, int nSize, int nSource)

Manual of distributed parallel processing system for dynamic analysis
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pBuf

nSize (sizeof )

nSource

int

int nRet;

double data[1000];

/] D=0 T—2%EZETD

nRet = cMPI_Recv (&data, sizeof(data), 0);
if(nRet != sizeof (data))

cout << "RELRM” < endl;

12) C+AEMPI % : T—4 ZERAMK

int get_size(int nCount, MPI_Datatype type)
MP1

nCount

type MP1 ( 5.4.3 5-3 )

( int) 1

int nSize;
nSize = get_size (1000, MPI_DOUBLE) ;
cout << “MPI_DOUBLE-1000 M F—% 4 XI&” << nSize << endl;

1 3) C+FRAHLsE MPI B4 : 1F#RERG AR

int get_range_s(int nlID)

niD

( int) C )

SPACE
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int nStart, nEnd;

int nProcess;
MP|_Comm_size (MP1_COMM_WORLD, &nProcess) ;

for(int i=0; i < nProcess; i++)

{
cout << “HBLEFE[” << get_range_s(i) <K "1 - [”

<< get_range_e (i) << "1” < endl;

14) C+AHLsk WP BI%K : 1FERERG AR

int get_range_e(int nlID)

niD

( int) : C )

15) C+A4isR MP1 BA%L - 15 #RENS AR H

bool time_log(const charx szFile)

CPU

szFile

( bool) false

// EtRInSnEZEHL
if(time_log("C:¥¥time_log. txt”) == false)

{
J

cout KK "T7ANDA—=TUIZKELFELR" < endl;

Fortran MPI_c Fortran

MPI_c 5-2

5.4.2 Fortran
FA NP1 Ba%k

SPACE
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% 5-2 mpi_c THEATTREZRI%K (Fortran F)

MP1_Init (nErr)

MPI_Finalize()

MP|_Comm_size (comm, nSize, nErr)

MP1_Comm_rank (comm, nRank, nErr)

MPI_Send(buf, nCount, nType, nDest, nTag, nComm, nErr)

MP| Bcast (buf, nCount, nType, nRoot, nComm, nErr)

MPI_Recv (buf, nCount, nType, nDest, nTag, nComm, status, nErr)
MP1_WTime (num, nTime)

GetRange (nCode, nRank, nRange)

integer*x4 GetSize (nCount, nType)

1) AH LRI E B

Subroutine MPI_Init (nErr)
mpi_c
nErr
mpi_c
master:
Slave :
ID:
ID:
ID:
PC mpi_c

2) WH MR TEAH

Subroutine MP1_Finalize()

MP1
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mpi_c

use MPI_DEFINE

integer nErr

call MPI_Init (nErr)

if(nErr .eq. 0) then
write(x, %) ”
return

end if

call MPI_Finalize()

stop

end

3) IREEIGER

Subroutine MP1_Comm_size (comm, nSize, nErr)

comm integer(IN)

nSize integer(OUT)

nErr integer(OUT) (

use MPI_DEFINE

integer nErr

integer nProcess

call MPI_Comm_size (MP|_COMM_WORLD, nProcess, nErr)

write (%, %) “FO+tR%=", nProcess

4) 1RGSR

Subroutine MPI_Comm_rank (comm, nRank, nErr)

mpi_c

comm integer(IN)

nRank integer(OUT)

nErr integer(OUT) (

use MPI_DEFINE
integer nErr
integer nRank
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call MPI_Gomm_rank (MPI_COMM_WORLD, nRank, nErr)
write (%, %) “myRank=", nRank

5) T—HXERABK

Subroutine MP1_Send (pBuf, nCount, nType, nDest, nTag, nComm, nErr)

pBuf (IN)

nCount integer(IN)

nType integer(IN) ( 5.4.3 5-3 )
nDest integer(IN)=

nTag integer(INT) ( )

nGomm integer(IN) ( )

nErr integer(OUT)

use MPI_DEFINE
integer nErr
DOUBLE PRECISION data(1000)
| S0 3I2T7—42%%ET 5
call MPI_Send(data, 1000, MPI_DOUBLE, 3, MPI_ANY_TAG, MPI_COMM_WORLD, nErr)
if(nErr .ne. GetSize (1000, MPI_DOUBLE)) then
write (x, %) “FE{ERE"
end if

6) T—HXERABK

Subroutine MPI_Bcast (pBuf, nCount, nType, nRoot, nComm, nErr)
pBuf (IN)
nCount integer(IN)
nType integer(IN) ( 5.4.3 5-3 )
nRoot integer(IN)
nComm integer(IN) ( )
nComm integer(OUT) nSize
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MPI_Bcast()

MP1_Bcast()

MP1_Recv

use MPI_DEFINE
integer nErr
DOUBLE PRECISION data (1000)

if(nErr .ne. GetSize (1000, MPI_DOUBLE)) then
write(x %) "—FEELK"
end if

L S 3h—FEEL OS2I DTOERET—2%22ET S
call MPI_Bcast (data, 1000, MPI_DOUBLE, 3, MPI_COMM_WORLD, nErr)

7) T2 2EABEH

pStatus, nErr)

Subroutine MPI_Recv pBuf, nCount, nType,

nSource, nTag, nComm,

(MP1_STATUS_SIZE)

pBuf (ouT)

nCount integer(IN)

nType integer(IN) ( 5.4.3 5-3 )
nSource integer(IN)

nTag integer(IN) ( )

comm integer(IN) ( )
pStatus Integer(OUT)

nErr integer(OUT) =

pStatus(MP1_STATUS_COUNT)
pStatus(MP1_STATUS_SOURCE)
pStatus(MP1_STATUS_TAG)
pStatus(MPI_STATUS_ERROR)

use MPI_DEFINE
integer recv_status (MPI_STATUS_SIZE)
integer nErr
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DOUBLE PRECISION data (1000)
/] 093N T—2ERETH

call MPI_Recv(data, 1000, MP1_DOUBLE, 3, MP1_ANY_TAG, MP1_COMM_WORLD,

recv_status, nErr)
if(nErr .ne. GetSize (1000, MPI_DOUBLE)) then
write(x, x) “"R{FRK”
end if

8) FrifFtAIMEK

Subroutine MPI_Wtime (num, nTime)

MAX_TIMER(mpi_c.h

)

num

integer(IN) © MAX_TIMER-1

nTime

real*8(0UT) (
0, -1

use MPI_DEFINE
real*8 nTimel, nTime2, nStart
integer nSum
integer i
nTimel =0
nTime2 = 0
nSum =0
I E+iAIBAE
call MPI_Wtime (0, nStart)
do i=0, 100000
call MPI_Wtime (1, nStart)
nSum = nSum * |
call MPI_Wtime(1, nTime2)
end do
| §HAIRRT
call MPI_Wtime (0, nTimel)
write (x, %) “2{KEFRE=", nTimel, ” * =", nTime2

9) HHIMSAEN

Subroutine GetRange (nCode, nRank, nRange)

nCode

integer(IN) (1: , 21 )

nRank

integer(IN)

nRange

integer(OUT) ( or )

mpi_c
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use MPI_DEFINE
integer nStart, nEnd
integer nProcess
integer i
call MP1_Comm_size (MPI_COMM_WORLD, nProcess, nErr)
do i=0, nProcess
call GetRange(1, i, nStart)
call GetRange(2, i, nEnd)

end do

write(x %) “$H:4#E", nStart, “] - [, nEnd

n] ”

10) ARG RAR%K

integerx4 Function GetSize (nCount, nType)

MP1

nCount integer(IN)

nType integer(IN) ( 5.4.3 5-3
integer*4
-1

use MPI_DEFINE
integer nSize
nSize = GetSize (1000, MPI_DOUBLE)

write (%) “MPI1_DOUBLE (1000) ™+ 4 X:”, nSize
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5.4.3 WP1_c
MPI c
MPI c
5-3
5-4

mpi_c.h

mpi_c_define.h

5-3 mpi_c
//
typedef int MPI_Datatype;
#define MPI_CHAR ((MPI_Datatype)l) //
#define MPI_UNSIGNED _CHAR ((MPI_Datatype)2) //
#define MPI_BYTE ((MPI_Datatype)3) //
#define MPI_SHORT ((MPI_Datatype)4) //
#define MPI_UNSIGNED SHORT ((MPI_Datatype)5) //
#define MPI_INT ((MP1_Datatype)6) // (16bit)/ (32bit)
#define MP1_UNSIGNED ((MP1_Datatype)7) // (16bit)/ (32bit)
#define MPI_LONG ((MP1_Datatype)8) //
#define MPI_UNSIGNED_LONG ((MPI_Datatype)9) //
#define MPI_FLOAT ((MPI_Datatype)10) //
#define MPI_DOUBLE ((MPI_Datatype)11) //
#define MPI_LONG_DOUBLE ((MPI_Datatype)12) //
#define MPI_LONG_LONG_INT ((MPI_Datatype)13) //
//
#define ID_MASTER O //
#define ID_SLAVE 1 //
#define MPI_ANY_SOURCE -2 // :MP1_ANY_SOURCE
//
#define MP1_ANY TAG -1 // :MP1_ANY_TAG
//
typedef int MPI_Comm; // ( )
#define MPI_COMM_WORLD 91 // MP1_COMM_WORLD
//
extern MPI_Status system_stat;
#define TEMP_STATUS system stat // :TEMP_STATUS
//
#define MAX_PROCESS 64 //
//
#define MAX_TIMER 64 //
#define MAX_COMPUTERNAME_LENGTH 16 //
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5-4
//
COMPLEX(COMPLEX_4)
typedef struct {
float real; //
float imag; //
} COMPLEX, COMPLEX_ 4;
COMPLEX_8
typedef struct {
double real; //
double imag; //
} COMPLEX_8;
MPI1_Status
typedef struct {
int count; //
int MPI_SOURCE; //
int MP1_TAG; //
int MPI1_ERROR; //
} MPI_Status;
PROCESS_INFO
typedef struct {
//
char m_szHost[MAX_COMPUTERNAME_LENGTH + 1 ];
// ID (ID_MASTER = 0, ID_SLAVE + n = 1+n (n=0,1,2,..))
int m_nlD;
// [ - ]
int m_nRange[2];
} PROCESS_INFO;
//
#define PORT_DEAMON 1950 //
#define PORT_PARALLEL 2000 //
//
#define MP1_MSG_BOOT 1000 //
#define PARAM_SIZE 50 //
Manual of distributed parallel processing system for dynamic analysis SPACE
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5.4.4 MPI ¢
MP1_C_Core  MPI_C_Core

MPI_c
MPI
MP1_C Core

C+  MPIC

// NP1

#include "stdafx.h"
#include "mpi_c.h"
#include "MP1_C Core.h"

#include <stdlib.h>

//

CMPI_C_Core core;

//

MPI_Status system stat;
//
// e MPI
//
//
// WPI
// DLL
//

//
// e MPI_Init
//
//
// grobal::MPI_Init

// : mpi_c

//

// MPI_InitQ)
//

//

// master :

// slave :

//

// ID

// ID

// ID

// mpi_c

// : argc
// argv
// : bool
// false
//
bool MPI_Init(int argc, char* argv[])
{

int niD;
if(argc !'= 3) return false;
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// argv[0]
nID = atoi(argv[1l]); // 1D
return core.lnit(nID, argv[2]);

}

1/

// e CWPI_Init
//

//
// grobal::cMPI_Init

// I mpi_c

//

//

// master :

// slave :

//

// ID

// ID
// ID

// mpi_c
// :nlD ID

// szParam
// master: ,
// slave: ID (

// : bool : false

1/

bool cMPI_Init(int nID, const char* szParam)

{

return core.lnit(nlD, szParam);

}

//
// ® MPI_Comm_size
//

1/

// grobal::MP1_Comm_size

// I mpi_c

// : MPI_Comm = [ ]
// nSize
// : bool : true

1/

bool MPI_Comm_size(MPI_Comm comm, int *nSize)

{

*nSize = core.GetProcessCount();
return true;

}

1/

// ® MPI_Comm_rank
//

//
// grobal::MPI_Comm_rank

// > mpi_c

// : MPI_Comm = L 1
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// nRank =

// : bool : true
//

bool MPI_Comm_rank(MPI_Comm comm, int *nRank)

{

*nRank = core.GetMyID();
return true;

}

//
// ® MPI_Send
//
//
// grobal::MP1_Send

// :

//

// 5 o 5 o
//

//

// : pBuf =

// nCount
// type
// nDest
// nTag
// comm
// Dint :

//
//
int MP1_Send(const void *pBuf, int nCount, MPI_Datatype type, int nDest, int nTag, MPI_Comm comm)

{

[ TIRTIT
~
~~
~—
=
S
(7 -
|
o
=
o/
~

return core.Send(nDest, pBuf, get size(nCount, type));
}

//
// ® cMPI_Send
//
//
// grobal::cMPI_Send

// :

//

// : 5

//

//

// : pBuf =

// nSize = (sizeof )
// nDest
// int

//
//
int cMPI_Send(const void *pBuf, int nSize, int nDest)

{

return core.Send(nDest, pBuf, nSize);

}
1/
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// ® MPI_Bcast
//
//
// grobal::MPI_Bcast

// :

// MP1_Bcast()

// MP1_Bcast()
// MP1_Recv
//

// : pBuf
// nCount
// type
// nRoot
// comm
// :int : nSize
//
//
int MP1_Bcast(void* pBuf, int nCount, MPI_Datatype type, int nRoot, MPI_Comm comm)

{

1
~
o

non

S A
3
S
=h
|
(@]
=2
-

I
~
o

return core.BCast(nRoot, pBuf, get_size(nCount, type));
}

//

// ® MPI_Recv

//

//

// grobal::MP1_Recv

// :

//

// : 5

//

//

//

// MPI_Status: count =

// MP1_SOURCE

// MP1_TAG =

// MP1_ERROR

// : pBuf =

// nCount =

// type = (mpi_c.h )

// nSource

// nTag = ( )

// comm = ( )

// pStatus

// Dint :

//

//

int MP1_Recv(void *pBuf, int nCount, MPI_Datatype type, int nSource, int nTag,
MP1_Comm comm, MPI_Status *pStatus)

{
int i;
int nRet;
int nProc = core.GetProcessCount();
//
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if(nSource == MPI_ANY_SOURCE)
{
// select
fd_set fds;
FD_ZERO(&Fds);
for(i=0; i < nProc; i++)
{
FD_SET(core.m_pSocket[i], &fds);
}
//
nRet = select(fds.fd_count+l, &fds, NULL, NULL, NULL);
//
while(nSource == MPI_ANY_SOURCE)
{
for(i=0; i < nProc; i++)
{
nRet = sock_recv_check(core.m_pSocket[i]);
if(nRet > 0){
nSource = i; //
break;
}
}
}
}
//
nRet = core.Recv(nSource, pBuf, get_size(nCount, type));
//
pStatus->count = nCount;
pStatus->MP1_SOURCE = nSource;
pStatus->MP1_TAG = nTag;
pStatus->MP1_ERROR = nRet;
return nRet;
}
//
// ® CcMPI_Recv
//
//
// grobal::cMPI_Recv
// :
//
// : 5
//
//
// : pBuf =
// nSize = (sizeof
// nSource =
// :int :
//
//
int cMPI_Recv(void *pBuf, int nSize, int nSource)
{
return core.Recv(nSource, pBuf, nSize);
}
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//
// ® MPI_Finalize
//
//
// grobal::MPI_Finalize
// : mpi_c
//
// I none
// I none
//
void MPI_Finalize()
{
core.ShutDownAlL();
}
//
// ® MPI_Wtime
//
//
// grobal::MP1_Wtime
// :
//
//
// MAX_TIMER(mpi_c.h )
// 1 num = © MAX_TIMER-1 )
// : double : ( )
// 0, -1
//
double MPI_Wtime(int num)
{
double nRet;
static bool s_bStat[MAX_TIMER] = {false}; //
s_bStat[num] = s_bStat[num] ? false : true; // ON OFF
if(s_bStat[num] == true)
{
nRet = core.Time_Start(num);
}
else
{
nRet = core.Time_Stop(num);
}
return nRet;
}
//
// ® get size
//
//
// grobal::get_size
// o MPI
// :  nCount=
// type = MPI (mpi_c.h )
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// Dint :
// -1
//
int get_size(int nCount, MPI_Datatype type)
{
if(nCount <= 0) return -1;
switch(type)
{

case MPI_CHAR:
return sizeof(char) * nCount;
case MPI_UNSIGNED CHAR: case MPI_CHARACTER:
return sizeof(unsigned char) * nCount;
case MPI_BYTE:
return sizeof(unsigned char) * nCount;
case MPI_SHORT:
return sizeof(short) * nCount;
case MPI_UNSIGNED_SHORT:
return sizeof(unsigned short) * nCount;
case MPI_INT: case MPI_LOGICAL: case MPI_INTEGER:
return sizeof(int) * nCount;
case MPI_UNSIGNED:
return sizeof(unsigned) * nCount;
case MPI_LONG:
return sizeof(long) * nCount;
case MPI_UNSIGNED_LONG:
return sizeof(unsigned long) * nCount;
case MPI_FLOAT: case MPI_REAL:
return sizeof(float) * nCount;
case MPI_DOUBLE: case MPI_DOUBLE_PRECISION:
return sizeof(double) * nCount;
case MPI_LONG_DOUBLE:
return sizeof(long double) * nCount;
case MPI_COMPLEX:
return sizeof(COMPLEX) * nCount;
case MPI_DOUBLE_COMPLEX:
return sizeof(COMPLEX_8) * nCount;

default:
return -1;

}
}
//
// ® get _range_s
//
//
// grobal::get_range_s
// : ( )
// : nlD = 1D
// Dint : ( )
//
int get_range_s(int nID)
{

return core.GetRange_S(niID);
}
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//
// grobal::get_range e
// : ( )
// : nlD = ID
// ;int : ( )
//
int get_range_e(int niD)
{

return core.GetRange_E(nID);
}
//
// e time_log
//
//
// grobal::time_log
// : CPU
//
// : szFile =
// : bool : false
//
bool time_log(const char* szFile)
{

return core.TimeLog(szFile);
}

MP1_C Core
core. Init(nlD, argv[2])
core.GetProcessCount()
core.GetMyID()
core.Send()
core.BCast()
core.GetProcessCount()
sock_recv_check()
core.Recv()
core.ShutDownAll ()
core.Time_Start(num)
core.Time_Stop(num)
core.GetRange_S(nlID)
core.GetRange_E(nID)
core.TimeLog(szFile)
core.TimeLog(szFile)

5.5 Fortran
Fortran MPI_c MPI_c
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MPI ¢ Fortran

e  SUBROUTINE /7 MPI_Init

e \PI

OO OO0

subroutine MPL_Init(nErr)

use DFLIB
use MP1_C_Func
implicit none

INTEGER*4 I nErr

integer*4 :: nArgc

CHARACTER(18) :: szArgvl, szArgv2
CHARACTER(20) :: szIP

INTEGER*4 12 nRank

call GetArg(l, szArgvl)
call GetArg(2, szArgv2)

read(szArgvl, "(14)") nRank I rank
write(szIP, "(2A)") szArgv2, ""C! IP  NULL C++ )
nErr = cMPI_Init(%VAL(nRank), %REF(szIP))

end subroutine

®  SUBROUTINE / MPI_Comm_size

OO OO0

subroutine MP1_Comm_size(comm, nSize, nErr)

use MP1_C_Func
implicit none

integer*4 :: comm
integer*4 :: nSize
integer*4 :: nErr

nErr = cMP1_Comm_size(%VAL(comm), %REF(nSize))
end subroutine

®  SUBROUTINE / MPI_Comm_rank

OO OO0

subroutine MPI_Comm_rank(comm, nRank, nErr)
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use MP1_C Func
implicit none

integer*4 :: comm
integer*4 :: nRank
integer*4 :: nErr

nErr = cMP1_Comm_rank(%VAL(comm), %REF(nRank))
end subroutine

® SUBROUTINE / GetRange

OO OO0

subroutine GetRange(nCode, nRank, nRange)

use MP1_C_Func
implicit none

integer*4 :: nCode ! (1: , 2: )
integer*4 :: nRank !
integer*4 :: nRange !

if(nCode == 1) then
nRange = cGetRange_s(%VAL(nRank))
else
nRange = cGetRange_e(%VAL(nRank))
end if
end subroutine

®  SUBROUTINE / MPI_WTime

OO0 OO OO0

subroutine MPI_WTime(num, nTime)

use MP1_C_Func
implicit none

integer*4 IIonum ! ( :MAX_TIMER)
real*8 I nTime ! ( )

nTime = cMPI_WTime(%VAL(num))
end subroutine

e  SUBROUTINE / GetSize

OO OO0

integer*4 function GetSize(nCount, nType)
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c
use MP1_C Func
implicit none
c
integer*4 :: nCount !
integer*4 I nType !
c
GetSize = cGetSize(%VAL(nCount), %VAL(nType))
end function
! mpi_c
©
c ®  SUBROUTINE /7 MPI_Send
©
SUBROUTINE MPI_Send
& (buf, nCount, nType, nDest, nTag, nComm, nErr)
use MP1_C FUNC, only : cMPI_Send
implicit none
c
INTEGER ;2 buf
INTEGER 22 nCount
INTEGER I nType
INTEGER :: nDest
INTEGER :: nTag
INTEGER 22 nComm
INTEGER I nErr
c
INTEGER 1o pBuf
c
pBuf = LOC(buf)
nErr = cMP1_Send(%VAL(pBuf), %VAL(nCount), %VAL(nType),
& %VAL(nDest), %VAL(nTag), %VAL(nComm))
END SUBROUTINE
©
c ®  SUBROUTINE / MPI_Bcast
©
SUBROUTINE MPI_Bcast
& (buf, nCount, nType, nRoot, nComm, nErr)
use MP1_C FUNC, only : cMPI_Bcast
implicit none
c
INTEGER ;2 buf
INTEGER :: nCount
INTEGER I nType
INTEGER 2 I nRoot
INTEGER 22 nComm
INTEGER oI nErr
c
INTEGER 1o pBuf
c
pBuf = LOC(buf)
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nErr = cMPI_Bcast(%VAL(pBuf), %VAL(nCount), %VAL(nType),
& %VAL(nRoot), %VAL(nComm))
END SUBROUTINE

©

c ®  SUBROUTINE / MPI_Recv

©

SUBROUTINE MPI_Recv
& (buf, nCount, nType, nDest, nTag, nComm, status, nErr)

use MPI_DEFINE, only : MPI_STATUS_SIZE, MPI_STATUS
use MP1_C FUNC, only : cMPI_Recv
implicit none

c
INTEGER, INTENT(INOUT) 2 buf
INTEGER, INTENT(INOUT) :: nCount
INTEGER, INTENT(INOUT) 2 nType
INTEGER, INTENT(INOUT) 21 nDest
INTEGER, INTENT(INOUT) I nTag
INTEGER, INTENT(INOUT) 2 nComm
INTEGER, INTENT(INOUT) 11 status(MPI_STATUS_SIZE)
INTEGER, INTENT(INOUT) i nErr

c
INTEGER :: 1
INTEGER 1o pBuf
TYPE(MPI_STATUS) :: recv_stat

c
recv_stathhnCount =0
recv_stathnSource = 0
recv_stat¥%nTag =0
recv_stathnErr =0

c
pBuf = LOC(buf) !
1
nErr = cMPI_Recv(%VAL(pBuf), %VAL(nCount), %VAL(nType),

& %VAL(nDest), %VAL(nTag), %VAL(nComm), %REF(recv_stat))

1
status(l) = recv_stat%nCount
status(2) = recv_stat¥%nSource
status(3) = recv_stat¥nTag
status(4) = recv_stathnErr

END SUBROUTINE

Fortran MPI ¢ module
use only :

module

use MPI_DEFINE, only : MPI_STATUS_SIZE, MPI_STATUS
use MP1_C FUNC, only : cMPI_Recv
use MPI1_GENERIC_FUNC

module module
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module MPI c
C++
Fortran module
©
© ® MODULE / MPI_DEFINE
©
© ® mpi_c Fortran
©
MODULE MP1_DEFINE
implicit none
INTEGER*4, PARAMETER :: I fortran : C++
&MPI_COMPLEX = 23, I COMPLEX : struct COMPLEX
&MPI1_DOUBLE_COMPLEX = 24, ! DOUBLE_COMPLEX : struct COMPLEX_8
&MPI_LOGICAL = 25, I LOGICAL = int
&MP1_REAL = 26, ! REAL : double
&MPI1_DOUBLE_PRECISION = 27, I DOUBLE_PRECISION  : double
&MPI_DOUBLE = 27,
&MPI_INTEGER = 28, PINT : int
&MP1_CHARACTER =33 I CHARCTER = unsinged char
!
INTEGER*4, PARAMETER ::  MPI_ANY_TAG -1
! ID
INTEGER*4, PARAMETER ::  ID_MASTER 0,
& ID_SLAVE 1,
& MP1_ANY_SOURCE -2 1
1
INTEGER*4, PARAMETER :: MPI_COMM_WORLD = 91
! MPI1_STATUS
INTEGER*4, PARAMETER :: MPI_STATUS SIZE = 4
! MPI1_STATUS
INTEGER*4, PARAMETER :: MPI_STATUS_COUNT =1
INTEGER*4, PARAMETER :: MPI_STATUS_SOURCE =2
INTEGER*4, PARAMETER :: MPI_STATUS_TAG =3
INTEGER*4, PARAMETER :: MPI_STATUS_ERROR =4
!
!
1
®
©
© ® mystatus
©
TYPE mystatus
integer Rank ! MP1  Rank
integer GroupCount ! MPI
end TYPE
©
C ®  MPI_STATUS
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©
TYPE MPI_STATUS
integer nCount; !
integer nSource; !
integer nTag; !
integer nErr; !
end TYPE
END MODULE
©
©
C ® MODULE 7/ MPI1_C_Func
©
© ® mpi_c Fortran
©
MODULE MP1_C_FUNC
©
C e CcWPI_Init
©
INTERFACE
INTEGER*4 FUNCTION cMPI_Init(nID, szIP)
IDEC$ ATTRIBUTES C, ALIAS:" cMPI_Init" :: cMPI_Init
INTEGER*4 :: nID[VALUE]
CHARACTER*(*) :: szIP[REFERENCE]
END FUNCTION
END INTERFACE
©
€ ® MPI_Finalize
©
INTERFACE
SUBROUTINE MPI_Finalize()
IDEC$ ATTRIBUTES C, ALIAS:" MPI_Finalize® :: MPI_Finalize
END SUBROUTINE
END INTERFACE
©
€ ® CcMPI_Comm_size
©
INTERFACE
INTEGER*4 FUNCTION cMPI_Comm_size(comm, nSize)
IDEC$ ATTRIBUTES C, ALIAS:*_MPI_Comm_size" :: cMPI_Comm_size
INTEGER*4 :: comm[VALUE]
INTEGER*4 :: nSize[REFERENCE]
END FUNCTION
END INTERFACE
G
¢ ® cMPI_Comm_rank
©

INTERFACE
INTEGER*4 FUNCTION cMPI_Comm_rank(comm, nRank)

IDEC$ ATTRIBUTES C, ALIAS:*_MPI_Comm_rank" ::

INTEGER*4 ::
INTEGER*4 ::
END FUNCTION

comm[VALUE]
nRank [REFERENCE]

cMP1_Comm_rank
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END INTERFACE
©
© ® CcMPI_Send
©
INTERFACE
INTEGER*4 FUNCTION cMPI_Send
& (pBuf, nCount, nType, nDest, nTag, comm)
IDEC$ ATTRIBUTES C, ALIAS:" MPI_Send® :: cMPI_Send
INTEGER*4 :: pBuf[VALUE]
INTEGER*4 :: nCount[VALUE]
INTEGER*4 :: nType[VALUE]
INTEGER*4 :: nDest[VALUE]
INTEGER*4 :: nTag[VALUE]
INTEGER*4 :: comm[VALUE]
END FUNCTION
END INTERFACE
©
© ® CcMPI_Bcast
©
INTERFACE
INTEGER*4 FUNCTION cMPI_Bcast
& (pBuf, nCount, nType, nRoot, comm)
IDEC$ ATTRIBUTES C, ALIAS:" MPI_Bcast® :: cMPl_Bcast
INTEGER*4 :: pBuf[VALUE]
INTEGER*4 :: nCount[VALUE]
INTEGER*4 :: nType[VALUE]
INTEGER*4 :: nRoot[VALUE]
INTEGER*4 :: comm[VALUE]
END FUNCTION
END INTERFACE
©
© ® CcMPI_Recv
©
INTERFACE
INTEGER*4 FUNCTION cMPI_Recv
& (pBuf, nCount, nType, nSource, nTag, comm, pStatus)
IDEC$ ATTRIBUTES C, ALIAS:" MPI_Recv® :: cMPI_Recv
INTEGER*4 :: pBuf[VALUE]
INTEGER*4 :: nCount[VALUE]
INTEGER*4 :: nType[VALUE]
INTEGER*4 :: nSource[VALUE]
INTEGER*4 :: nTag[VALUE]
INTEGER*4 :: comm[VALUE]
INTEGER*4 :: pStatus[VALUE]
END FUNCTION
END INTERFACE
G
© ® c(GetRange_s
G

INTERFACE

INTEGER*4 FUNCTION cGetRange_s(nlD)
IDEC$ ATTRIBUTES C, ALIAS:"

INTEGER*4 ::

END FUNCTION

nID[VALUE]

_get_range_s"

:: cGetRange_s
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END INTERFACE
©
© ® c(GetRange e
©
INTERFACE
INTEGER*4 FUNCTION cGetRange_e(nlD)
IDEC$ ATTRIBUTES C, ALIAS:" get_range e" :: cGetRange_e
INTEGER*4 :: nID[VALUE]
END FUNCTION
END INTERFACE
©
€ ® CMPI_WTime
©
INTERFACE
REAL*8 FUNCTION cMPI_WTime(num)
IDEC$ ATTRIBUTES C, ALIAS:"_MPI_Wtime" :: cMPI_WTime
INTEGER*4 :: num[VALUE]
END FUNCTION
END INTERFACE
©
© ® cGetSize
©
INTERFACE
INTEGER*4 FUNCTION cGetSize(nCount, nType)
IDEC$ ATTRIBUTES C, ALIAS:"_get_size" :: cGetSize
INTEGER*4 :: nCount[VALUE]
INTEGER*4 :: nType[VALUE]
END FUNCTION
END INTERFACE
END MODULE
©
©
© ® MODULE / MPI_GENERIC_FUNC
©
© ® \void* C++
©
MODULE MPI1_GENERIC_FUNC
INTERFACE
©
c @  SUBROUTINE /7 MPI_Send
©
SUBROUTINE MPI_Send
& (buf, nCount, nType, nDest, nTag, nComm, nErr)
IDEC$ ATTRIBUTES NO_ARG_CHECK :: buf
c
INTEGER 2 buf
INTEGER 2 nCount
INTEGER I nType
INTEGER 2 nDest
INTEGER Il nTag
INTEGER 2= nComm
INTEGER :I nErr

END SUBROUTINE
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C
c @ SUBROUTINE / MPI_Bcast
C
SUBROUTINE MPI_Bcast
& (buf, nCount, nType, nRoot, nComm, nErr)
IDEC$ ATTRIBUTES NO_ARG_CHECK :: buf
c
INTEGER ;2 buf
INTEGER :: nCount
INTEGER i nType
INTEGER :: nRoot
INTEGER :: nComm
INTEGER :: nErr
END SUBROUTINE
C
c @  SUBROUTINE / MPI_Recv
C
SUBROUTINE MPI_Recv
& (buf, nCount, nType, nDest, nTag, nComm, status, nErr)
IDEC$ ATTRIBUTES NO_ARG_CHECK :: buf
c
INTEGER :: buf
INTEGER :: nCount
INTEGER i nType
INTEGER :: nDest
INTEGER :: nTag
INTEGER :: nComm
INTEGER :: status(b)
INTEGER :: nErr
END SUBROUTINE
END INTERFACE
END MODULE
C
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5.6 CMPI_C_Core

MPI1 ¢ CMP1_C Core
core
MPI _c MP1 _c core
CMP1_C Core
5-5
5-5 CMPI_C_Core
//
bool Init(int nID, const char* szParam) // mpi_c
void ShutDownAll() //
//
inline int Send(int nlID, const void* pBuf, int nSize) //
inline int Recv(int nID, void* pBuf, int nSize) //
int BCast(int nRoot, void* pBuf, int nSize) //
//
bool ReadProcess(const char* szPass) //
//
int GetProcessCount() const //
int GetMyID() const //
int GetRange_S(int nlID) // ID ( )
int GetRange_E(int nlID) // ID ( )
PROCESS_INFO GetInfo(int i) // ID
//
private:
bool SendBoot(SOCKET hSocket, int nID) //
bool SendProcessInfo(SOCKET hSocket) //
bool RecvProcessInfo(SOCKET hSocket) //
//
public:
SOCKET m_pSocket[MAX_PROCESS] // 0
private:
PROCESS_INFO m_pInfo[MAX_PROCESS] // ]
int  m_nProcess //
int  m_nMyID // ID
char m_szSlave[PARAM_SIZE]
// ( )

//
public:
int Time_Start(int i = 0) //
double Time_Stop(int i = 0) //
bool  TimeLog(const char *szLogFile) //
private:
LONGLONG m_lIFreq //
LONGLONG  m_RICnt[MAX_TIMER][2] //
LONGLONG  m_NIAIICnE[MAX_TIMER] //
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5.6.1
CMP1_C Core
InitQ)
bool CMPI_C_Core::Init(int nID, const char* szParam)
niD = ID
szParam =
master:
slave : ID
( )
: bool : false
> MPI_c
5-9
( 5-10)
Patternl ‘BOOt ®.
Pattern2 —p

5-9
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Exe ID=n+1

[ ID] [PORT DEAMON]
IP ]

[
SendBoot [h IP 1
%8 [PORT_PARALLEL+n]
ID=n %Y
*——>p
mpi_c deamon
ID=n+1 @J

5-10

exe [n+1][n IP ]

bool CMPI_C Core::Init(int nID, const char* szParam)

{
int i; //
SOCKET hDeamon; //
SOCKET hSocket; //
// Winsock
if(sock_init() == false)
{
return false;
}
// (nID = 0)
if(nID == ID_MASTER)
{
ReadProcess(szParam);
}
//
else
{
hSocket = sock_connect(szParam, PORT_PARALLEL + (nID -1));
if(hSocket == INVALID_SOCKET)  return false;
RecvProcessiInfo(hSocket);
}
// ID
m_nMyID = niID;
for(i=0; i < m_nProcess; i++) //
{
// ( )
if(i == m_nMyID -1)
{
m_pSocket[i] = hSocket;
}
//
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else if(i < m_nMyID)
{
m_pSocket[i] = sock_connect(m_plInfo[i].m_szHost,
PORT_PARALLEL + i);
if(m_pSocket[i] == INVALID_SOCKET)
{
return false;
}
}
//
else if(i == m_nMylID)
{
//
m_pSocket[i] = sock_listen(PORT_PARALLEL + m_nMylID);
if(m_pSocket[i] == INVALID_SOCKET)
{
return false;
}
}
//
else if(i == m_nMylID + 1)
{
//
hDeamon = sock_connect(m_plInfo[i].m_szHost, PORT_DEAMON);
SendBoot(hDeamon, 1i); //
sock_close(hDeamon) ; //
//
if(sock_accept(m_pSocket[m _nMylID], m_pSocket[i]) == false)
{
return false;
}
//
SendProcessiInfo(m_pSocket[i]);
}
//
else
{
if(sock_accept(m_pSocket[m _nMyID], m_pSocket[i]) == false)
{
return false;
}
}
}

return true;

m_pSocket[i]
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sock_init()
sock_connect()
sock_listen()
sock_close()
sock_accept()
sock_accept()
CMPI_C_Core
ReadProcess(szParam)
RecvProcessinfo()
SendBoot()
SendProcessinfo()
5.6.2
ReadProcess()
Core::Init()
bool CMPI_C_Core: :ReadProcess(const char* szPass)
:szPass =
: bool= false
: MPI_c
[ .exe]
[ ae NI ¢ Il )]
ID 1D=0,1,2,3, ...
1D=0
PC
sf3_slave.exe
Dimesnion8200-2 1 230
Dimension8100 231 330
Dimension8100 330 400
Dimension8200-1 401 500
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#include <vector>
bool CMPI_C_Core::ReadProcess(const char* szPass)

{
PROCESS_INFO info; //
std: :vector<PROCESS_INFO> veclinfo; //
int i;
//
ifstream file(szPass, io0s::in);
if(1file) return false; //
file >> m_szSlave; //
//
while(file >> info.m_szHost >> info.m_nRange[0] >> info.m_nRange[1])
{
veclnfo.push_back(info); //
}
//
m_nProcess = (int)veclnfo.size(); //
if(m_nProcess > MAX_PROCESS) //
m_nProcess = MAX_PROCESS;
for(i=0; 1 < m_nProcess; i++) //
{
strcpy(m_pInfo[i]-m_szHost, veclnfo[i].-m_szHost); //
m_pInfo[i]-m_nID = i; // 1D
m_pInfo[i].m_nRange[0] = vecInfo[i].m_nRange[0]; // [ ]
m_pInfo[i]-m_nRange[1] = vecInfo[i].m_nRange[1]; // L 1
}
return true;
}
5.6.3
SendBoot()
PC

bool CMPI_C Core: :SendBoot(SOCKET hSocket, int nlD)
:hSocket=
niD = 1D

: bool : false

CMP1_C Core::m szSlave
sock_connect([
1. PORT_DEAMON)
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.exe

bool CMPI_C_Core: :SendBoot(SOCKET hSocket, int nlID)
{
int nRet;
bool bRet;
char szParam[PARAM_SIZE];
//
int nBoot = MPI_MSG_BOOQT;
nRet = sock_send(hSocket, &nBoot, sizeof(nBoot));
if(nRet < sizeof(nBoot)) return false; //
/" (I D
nRet = sock_send(hSocket, m_szSlave, sizeof(m_szSlave));
if(nRet < sizeof(m_szSlave)) return false; //
1/ (I 0] [ 1P D
char szIP[MAX_COMPUTERNAME_LENGTH +1];
bRet = get_local _IP(szIP, sizeof(szIP)); // IP
if(bRet == false) return false; //
sprintf(szParam, "%d %s", nlID, szIP); //
nRet = sock_send(hSocket, szParam, sizeof(szParam));
if(nRet < sizeof(szParam)) return false; //
return true;
}

5.6.4
SendProcessinfo()

PC

bool CMPI_C_Core: :SendProcessInfo(SOCKET hSocket)
zhSocket =
: bool: m_pInfo[] false

m_plInfo[]
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bool CMPI_C Core::SendProcessInfo(SOCKET hSocket)
{

int nRet;
//

nRet = sock send(hSocket, &m_nProcess, sizeof(m_nProcess));

if(nRet < sizeof(m_nProcess)) return false;
//

nRet = sock send(hSocket, &m_plInfo, sizeof(PROCESS INFO)*m nProcess);

if(nRet < (sizeof(PROCESS INFO) * m_nProcess)) return false;
//

nRet = sock send(hSocket, m szSlave, sizeof(m_szSlave));

if(nRet < sizeof(m_szSlave)) return false;

return true;
}

RecvProcessiInfo()
PC
3
bool CMPI_C_Core: :RecvProcessInfo(SOCKET hSocket)
:hSocket=
: bool: m_pInfo []
false
1

bool CMPI_C Core::RecvProcessInfo(SOCKET hSocket)
{

int nRet;
//

nRet = sock recv(hSocket, &m_nProcess, sizeof(m_nProcess));

if(nRet < sizeof(m_nProcess)) return false;
//

nRet = sock recv(hSocket, &m_plInfo, sizeof(PROCESS INFO)*m nProcess);

if(nRet < (sizeof(PROCESS INFO) * m_nProcess)) return false;
//

nRet = sock recv(hSocket, m szSlave, sizeof(m_szSlave));

if(nRet < sizeof(m_szSlave)) return false;

return true;
}

5.6.5
int CMPI_C_Core::Send(int nID, const void* pBuf, int nSize)
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11
(W)

: nlD
pBuf

nSize

(sizeof )

o oint:

int CMPI_C Core::Send(int nID, const void* pBuf, int nSize)

{
return sock send(m_pSocket[nID], pBuf, nSize);

}

int CMP1_C_Core::BCast(int nRoot, void* pBuf, int nSize)

nRoot = ID

pBuf = ( )

nSize = (sizeof() )
pint nSize

CMP1_C Core::BCast()
CMP1_C Core::BCast()
CMP1_C Core::recv()

int CMPI_C Core::BCast(int nRoot, void* pBuf, int nSize)
{

int nRet;

int i;

if(nRoot == m_nMyID)

{
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for(i=0; i < m_nProcess; i++)
{
if(i == nRoot) continue;

nRet = Send(i, pBuf, nSize);
if(nRet < nSize)

return nRet;
}

}

else

{
nRet = Recv(nRoot, pBuf, nSize);
if(nRet < nSize) return nRet;

}

return nRet;

5-49

5.6.6

int CMPI_C_Core::Recv(int nID, void* pBuf, int nSize)
:nlD =

IpBuf=

ID

(sizeof

int CMPI_C Core::Recv(int nID, void* pBuf, int nSize)
{

return sock _recv(m_pSocket[nID], pBuf, nSize);
}

5.6.7
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int CMPI_C_Core::Time_Start(int i)
| = (0 MAX_TIMER-1
> int: -1

MAX_TIMER(mpi_c.h )

int CMPI_C Core::Time_Start(int i)

{
if(i <0 || 1 >= MAX_TIMER) return -1;
// CPU L ]
QueryPerformanceCounter ((LARGE_INTEGER *)&m_IICnt[i][0]);
return 0;
}

double CMPI_C_Core::Time_Stop(int i)
| = ( MAX_TIMER-1
: double : ( )

MAX_TIMER(mpi_c.h

double CMPI_C Core::Time_Stop(int i)

{
LONGLONG IIDifCnt; //
if(i <0 || 1 >= MAX_TIMER) return -1;
// CPU L ]
QueryPerformanceCounter ((LARGE_INTEGER *)&m_HICnt[i][1]);
//
1IDifCnt = m_lICnt[i][1] - m_lICnt[i][0];
m_HIALICnt[i] += IIDifCnt; //
// (CPU )/CPU
return (double)lIDifCnt / m_Il1Freq * 1000000.0;
}

bool CMPI_C_Core::TimeLog(const char* szLogFile)
: szLogFile =
> bool : false
CPU
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bool CMPI_C Core::TimeLog(const char* szLogFile)
{
//
ofstream file(szLogFile, io0s::out);
if(Ifile) return false;
// CPU
file << "Freq = " << (unsigned long)m_IlFreq << endl;
//  CPU
for(int i=0; i < MAX_TIMER; i++)
{
file << "AlICnt[" << i << "]=" << (unsigned long)m_HIALICnt[i]
<< endl;
}
return true;
}
5.6.8
ID
int CMPI_C_Core::GetProcessCount() const
> none
int: (master )
> mpi_c
int CMPI_C Core::GetProcessCount() const
{
return m_nProcess;
}
int CMPI_C_Core::GetMyID() const
> none
int: ID(master:0, slave=1,2,...)
> mpi_c ID
int CMPI_C Core::GetMyID() const
{
return m_nMylID;
}
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int GetRange_S(int nlID) const

- nlID= ID
;int : ID ( )
ID ( )
int CMPI_C Core::GetRange_S(int nID) const
{
return m_pInfo[nID].m_nRange[0]
}

int GetRange_E(int nID) const

- nlID= ID
:int: ID ( )
ID ( )
int CMPI_C Core::GetRange _E(int nID) const
{
return m_pInfo[nID].m_nRange[1]
}

PROCESS_INFO GetInfo(int i)
: nlD= ID
- PROCESS_INFO: ID
ID

PROCESS_INFO CMPI_C Core::GetInfo(int i)
{

return m_pinfo[i];

}
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5.7
MPI_c 571
mpi_c sock
sock_func.h sock_func.cpp
5.7.2
PC 2
Windows socket
APl Application Programming Interface
PC
TCP/IP IP IP
1 1
SPACE
IP
1
IP
1 65535
5.7.3
MPI_c
5-6
5-6

bool sock_init()
void sock_close(SOCKET hSocket)
SOCKET sock_connect(const char* szServer, int nPort)

SOCKET sock_listen(int nPort)
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bool sock_accept(SOCKET hListen, SOCKET &retSocket)

int sock_send(SOCKET hSocket, const void* IpBuf, int nSize)
int sock_recv(SOCKET hSocket, void* IpBuf, int nSize)

int sock_recv_check(SOCKET hSocket)

int set_send_buf(SOCKET hSocket, int nBufSize)

int get_send buf(SOCKET hSocket, int *pBufSize)

int set_recv_buf(SOCKET hSocket, int nBufSize)

int get_recv_buf(SOCKET hSocket, int *pBufSize)

bool get_local_IP(char* szAddress, int nSize)

WSAStartup() sock_init()
|
socket()
bind()
| sock _listen()
— — fsten( _——
Connect() sock_connect()

—7L— accept() — L sock accept()

| | accept() | | sock_accept()
d sock_send() sock_send() |
?:238 ?:2\,8 4'* sock_recv() sock_recv()
send() | sock_send()
recv() sock_recv()
I sock_close sock close
shutdown() shutdown() shutdown() shutdown()
[ [ [ [
sock_close || sock_close
closesocket() closesocket() || closesocket() || closesocket() ‘ ‘

\ \ \ |

WSACleanup() WSACleanup()

5-11 winsock MPI_c
MPI_c
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bool sock_init()
WSAStartup winsock winsock2.0
bool winsock true false
winsock

void sock_close(SOCKET hSocket)

hSocket

void sock close(SOCKET hSocket)
{
int nRet;
char szBuf[1000]; //
//

shutdown(hSocket, 1); //
do //

nRet = recv(hSocket, szBuf, sizeof(szBuf), 0);
Jwhile(nRet > 0); //
shutdown(hSocket, 2); //
closesocket(hSocket); //
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SOCKET sock_connect(const char* szServer, int nPort)

(e )

MAX_SIZE (sock_func.h )

szServer (s )

nPort

SOCKET INVALID_SOCKET

SOCKET sock_connect(const char* szServer, int nPort)
{
SOCKET hSocket; //
LPHOSTENT IpHostEntry; //
int nRet; //
// TCP/1P

if(hSocket == INVALID_SOCKET) //
{
return INVALID_SOCKET;
}
//
IpHostEntry = gethostbyname(szServer);
if(IpHostEntry == NULL) //
{
return INVALID SOCKET;
}
//
SOCKADDR_IN saServer;
saServer.sin_family = AF_INET;

saServer.sin_port = htons(nPort);
//

if(nRet == SOCKET_ERROR) //
{
closesocket(hSocket);
return INVALID SOCKET;
}

//
nRet = set_recv_buf(hSocket, MAX_SIZE);
nRet = set_send_buf(hSocket, MAX_SIZE);
return hSocket;

hSocket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

saServer.sin_addr = *((LPIN_ADDR)*IpHostEntry->h_addr_list);

nRet = connect(hSocket, (LPSOCKADDR)é&saServer, sizeof(SOCKADDR));
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SOCKET sock_listen(int nPort)

TCP/1P

nPort

SOCKET

INVALID_SOCKET

SOCKET sock_listen(int nPort)
{
int nRet;
SOCKET hListen; //

hListen = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);

if(hListen == INVALID_SOCKET) //

{
return INVALID_SOCKET;

}
//
SOCKADDR_IN saServer;
saServer.sin_family = AF_INET;
saServer.sin_addr.s_addr = INADDR_ANY;
saServer.sin_port = htons(nPort);
//
nRet = bind(hListen, (LPSOCKADDR)&saServer,
if(nRet == SOCKET_ERROR) //
{
closesocket(hListen);
return INVALID_SOCKET;
}
//
nRet = listen(hListen, SOMAXCONN);
// WinSock
if(nRet == SOCKET_ERROR) //
{
closesocket(hListen);
return INVALID_SOCKET;
}

return hListen;

sizeof(SOCKADDR_IN));
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bool sock_accept(SOCKET hListen, SOCKET &retSocket)
TCP/IP
hListen (sock_listen)
retSocket PC
bool false
bool sock_accept(SOCKET hListen, SOCKET &retSocket)
{
int nRet;
//
retSocket = accept(hListen, NULL, NULL);
if(retSocket == INVALID_SOCKET)
{
closesocket(hListen);
return false;
}
//
nRet = set_recv_buf(retSocket, MAX_SIZE);
nRet = set_send_buf(retSocket, MAX_SIZE);
//
if(nRet == SOCKET_ERROR) return false;
return true;
3
int sock_send(SOCKET hSocket, const void* IpBuf, int nSize)
hSocket
1pBuf ( )
nSize (sizeof )
int
( MAX_SIZE
)
5-12
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int sock_send(SOCKET hSocket, const void* IpBuf, int nSize)
{
int nSizeSend; //
int nErr; //
PBYTE pBuf = (PBYTE)IpBuf; //
int nWritten; // ( )
int nLeft = nSize; //
//
while(nLeft > 0)
{
//
if(nLeft > MAX_SIZE) nSizeSend = MAX_SIZE;
else nSizeSend = nLeft;
//
do
{
nWritten = send(hSocket, (LPSTR)pBuf, nSizeSend, 0);
//
if(nWritten == SOCKET_ERROR)
{
nErr = WSAGetlLastError();
//
if(nErr == WSAEWOULDBLOCK || nErr == WSAENOBUFS)
{
continue;
}
return SOCKET_ERROR;
}
} while(nWritten == SOCKET_ERROR);
nLeft -= nWritten; //
pBuf += nWritten; //
}
return nSize - nLeft;
}
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MAX SIZE MAX SIZE

5-12

int sock_recv(SOCKET hSocket, void* IpBuf, int nSize)
hSocket
1pBuf ( )
nSize (sizeof )
int
( MAX_SIZE
)
5-13
int sock_recv(SOCKET hSocket, void* IpBuf, int nSize)
{
int nRead; // ( )
int nErr; //
PBYTE pBuf = (PBYTE)IpBuf; //
int nLeft = nSize; //
//

SPACE
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memset(pBuf, 0, nSize);

//
while(nLeft > 0)
{
//
do
{
nRead = recv(hSocket, (LPSTR)pBuf, nLeft, 0);
//
if(nRead == SOCKET_ERROR)
{
nErr = WSAGetlLastError();
//
if(nErr == WSAEWOULDBLOCK)
{
continue;
}
return SOCKET_ERROR;
}
} while(nRead == SOCKET_ERROR);
nLeft -= nRead; //
pBuf += nRead; //
}
return nSize - nLeft;
}
for(int i=0, i < nSize; i++)
{
nRet = MPI_Send(&data, 1000, MPI_DOUBLE,O, MPI_ANY_TAG, MPI_COMM_WORLD);
}
}
else
{

NnRet = MPI_Recv(&data, 1000, MPI_DOUBLE,
0, MPI_ANY_TAG, MPI_COMM_WORLD,&status);

}
if(nRet != get_size(1000, MPI_DOUBLE))cout << " " << endl;
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MAX_SIZE MAX SIZE
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int sock_recv_check(SOCKET hSocket)

sock_recv

)

(

sock_recv

hSocket

int

int sock_recv_check(SOCKET hSocket)

{

int nRet;
u_long nRecvSize; //
//

nRet = ioctlsocket(hSocket, FIONREAD, &nRecvSize);

if(nRet == SOCKET_ERROR) return -1;
return nRecvSize;

//
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MPI c
int set_send_buf(SOCKET hSocket, int nBufSize)
winsock
8k set_send_buf
hSocket
nBufSize
int SOCKET_ERROR
int set_send_buf(SOCKET hSocket, int nBufSize)
{
int nRet;
return nRet = setsockopt(hSocket, SOL_SOCKET, SO_SNDBUF,
(char*)&nBufSize,
sizeof(int));
s
int get_send_buf(SOCKET hSocket, int nBufSize)
winsock
hSocket
nBufSize
int SOCKET_ERROR

int set_send_buf(SOCKET hSocket, int nBufSize)

{
int nRet;
int nOptLen = sizeof(int);
return nRet = getsockopt(hSocket, SOL_SOCKET, SO_SNDBUF,
(char*)pBufSize, &nOptLen);
)s
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MPI c
int set_recv_buf(SOCKET hSocket, int nBufSize)
winsock
8k set_recv_buf
hSocket
nBufSize
int SOCKET_ERROR
int set_recv_buf(SOCKET hSocket, int nBufSize)
{
int nRet;
return nRet = setsockopt(hSocket, SOL_SOCKET, SO_RCVBUF,
(char*)&nBufSize,
sizeof(int));
int get_recv_buf(SOCKET hSocket, int nBufSize)
winsock
hSocket
nBufSize
int SOCKET_ERROR

int set_send_buf(SOCKET hSocket, int nBufSize)

(char*)pBufSize,

¢

int nRet;

int nOptLen = sizeof(int);

return nRet = getsockopt(hSocket, SOL_SOCKET, SO_RCVBUF,
&nOptLen);
}
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IP

bool get_local_IP(char* szAddress, int nSize)

( )

szAddress

nSize

(strlen() )

( int)

false

bool get_local_IP(char* szAddress, int nSize)
{
TCHAR szLocal [MAX_COMPUTERNAME_LENGTH + 1 ];
DWORD dwRet = MAX_COMPUTERNAME_LENGTH + 1;
LPHOSTENT IpHostEntry; // hostent
struct in_addr *plnAddr; //
//
if(nSize < MAX_COMPUTERNAME_LENGTH + 1)
{
return false;
}
//
if(!GetComputerName(szLocal, &dwRet))
{
return false;
}
//
IpHostEntry = gethostbyname(szLocal);
if(IpHostEntry == NULL)
{
return false;
}
//
pInAddr = ((LPIN_ADDR) IpHostEntry->h_addr_list[0]);
// 1P
strcpy(szAddress, inet_ntoa(*plnAddr));
return true;
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